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I he visuals iLsed m carrels iii learning centers are norrnally produced in 
phot*)graphs ol ohiects or procedures. They may be drawingsj rendered by a graph 
the one of particular relevance m this report, are the, images that can be prepared 
i|ucstions, verbal instructions, outlines, key points, of any otjlier content that can 
type ol slide is c<munon in briefings, the large volume ofUhem required in 
speeding considerable time and etlort m ilevcloping an efficient and effective me 
wiih at«.optahle tjualitv 



onlc.of three ways. Tliey may be 
lips specialist. The third type, and 
.>n a typewriter. These would be 
I: c prepared by typing- While this 
individualized instruction warrants 
thofd of producing them rapidly yet 
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Within this contexts this report desciihcs some techniques that might facilitate the production of instructional 
slides for use m training programs. The infonnation is organized into initial sections describing fomiattmg and the 
preparation of cop> for shdes followed by sections describing how this copy is used in the preparation of slides 
uuh/ing (a) ortho or high contrast film, (b) dia/o type nuterials, (c) double exposures, and (d) positive slides. The 
final chapter describes the captioning of photos as a technique for producing instructional sequences. 
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The current onipliasis on self-paced mdividuali/c 
Iconiparued' b\ a niasbive increase in tlie number of 
seuuences or other tonus of mediated instruction, shdes 
pr^Vduction capabilities of many bases. 



d instryction within the Air Force olten 
i required. Whethcr'W^d in prenanaliid slide 
being required in numbers tliaf far exceed the**. 



slides 
are 



App^roach 

The visuals used m carrels in learning centers are no 
be photographs of objects or procedures. They may be J 
third Mvpc. and the one of particular relevance in this r: 
t\pe\uite.r These would be questions, verbal instruction^ 
can be prepared by typing. While this type of slide is c 
required in' individualized instruction warrants spending 
cMlcient and effective method of producing them rapidly yb 



mally produced in one of tfiree wayb. They may 
rawiiigs rendered by a graphics specialist. The 
port, are the images that can be prepared on a 
outlines, key points, or any other content that 
)nimon in briefings, the large volume of tlieni 
considerable time and effort in developing an 
t with acceptable quality. 



Results 



^Wnhin this context, this report describes some tec 
in^tiucuonal slides for use in training progiams. The inforn 
lotn.iatlmii and the preparation of copy for slides ibilowe 
the preparation of shdes utilizing (a) ortho or high com 
e\pi>sures, and (d) posiUvc shdes. The Pinal chapter descri 
producing instructional sequences. ' 

\ consistent effort was made to avoid pUiang exec 
the skills o\ t>pists in producing narrative images, and t 
obiects and procedures. 

Conclusions ' 

It IS urged that prt)duction techniques be developed 
and photographic) rather than concentrating on a smgie typ 
the training program, but will also-fostei economy and incrv 



iniques that might facilitate the production of 
tion IS organized into initial sections describing 
by sections describing Jiow tiiis copy is used in 
rast film, (b) diazo type materials, (c) double 
les the captioning of photos ^as a technique for 



sive ^jemands on graphic specialists by utilizing 
utilize photographic tecliniques in illustrating 



that utilize all three specialists (typists, giaphic, 
e of iiiiag^l This will result not only in variety in 
ased efficiency. 
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1 I N-1 lAlC t\pini» balLa^nipusei t\pe\vriter 

2 light ilahc( 12) tvpingbalLsyvlcctnc tvpewiiter 

DelciJatei 10) tvpnrg halL MTST typevviner \ . . . . 

4 (lothic { 12Mv ping ball, selectric tvpeurncr ." 

N IBM executive PS\I . .1^ 

\ 

*i Orator { 10) typing ball, solcjctric typewritei 

7 Variiyper headhner. typeinaster V3677 

s Same message with and uilli|OUt lower case letters 

^> Basic lormat of H- hv lO-incI^ card. Cross hatched area is bleed area foi lllmstrip 

10 Caption and colored arrow allded to 4- bv 5-inch black and white photo . . . . 

1 1 IxMtermg placed on by 10 

12 Lettering or photographically 



nch phott) cropped to 6- by S-nich or mounted full si/e 
enlarged typed copy , . . . . 
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II ( IIMUl IS FORCilNl RATINXMNSTRUCTIONALSLIDUS 



I. INTRODUCTION 



riie current emphasis on self-pacetl individualized instruction within the Air F-orci is. often 



tlier u$ed in prenaij^atcd shde 
in numbers that far Exceed the 



accompanied by a massive iiicreabC in tlie number of slides required. Whi 
sequences or otjicr' forms of mediated instruction, shdes -are being required 
production capabihties ol uiaiiv bases. This report is an allempt to suggiist prpduclion procedures and 
techniques that might facilitate the meeling of these requirements without excessive expenditure of money 
andA)r manpower. , ; 

.Instructional slides can usually be classified int'o three types: (I) teNnial,('2) graphic, and (3) photos. 
Textual slides present words, phrases, and sentences. Graphics slides present graphs, tables, charts, 
schematics, diagrams, hne drawings, cartoons, and illustrations. Photos include all the slides and pictures 
made onginalK wiili a camera. Without attempting to make mutiiallv exclu:;ivc verbal dellnitions, the'tliree 
classifications are used here to define primarily the skills of the persons gener^ting the original material. The 
text slides may be created b> a tvpist or a person using lettering devices. C rapliic material usually involves 
iho talents ol a graphics technician or ilhistrator. Photos are created b>( photographers and photo lab 
technicians 



riie initial discussions in this report are directed at the generation of text and simple graphic slides". 
Captioned photos are covered m the t'mal section. It is urged that prodnci'ion techniques be developed that 
utih/e all three tyi>cs of images, rather than concentrating on a single /type. This will result not only in 
\anot\ but also m economy, and effectiveness. The ultimate criterion is t'hal the final instructional package 
will be cost elfeciive in meeting defined training objectives. 

This report assumes that the si* !es arr being developed in accordanci with established instructional 
s\i.tem development proce*Hires including the esiablishmeni of training objectives and the specification of 
{\k task to he pertonned, the level of performance and the con dj^t ions under which the task will be 
performed , j 

Wnhm this context, the intent is lo describe some techniques |hat might t^acilitate the production of 
instructional slides for use in training programs. To accomplish this, the infoAiiation is organized into initial 
sections describing I'ormaiing and the preparation of copy for text slides, followed by sections describing 
how this cop\ would be used in the preparation of slides utilizing (a) ortlio or high contrast film, (b) dia/o 
tvpe matenals. (c) double exposures, and (d) positive slides. This fjlnal sectiim describes the captioning of 
photos as a tecliiuque for producing instructional sequences. j 

A consistent effort was made to avoid placing excessive demands on 
the skills oi tvpisls in pmducuig narrative images, and by utilizing photogr 

procedures and objects. It is urged that production techniques b<i developed *lhat utilize all three types of 
•speciansts rather tlian concentrating on a single type of image, tbis will result not only in variety in the 
traimn^j program but will also foster economy and increased efi'ieiibncy. 



graphic specialists b> utih/ing 
ipbic techniques in illustrating 



II, FORMAT j 

Iho re arc no hard and fast rules goverijmg the formal of a slide, fhere are some general rules, 
luAvever. that do tend to increase their effectiveness. One goo(il guide is to Ifeep in mind that every visual 
shcnild present one clear, concise idea. j 

The intbrniation presented b> a slide is linnted by several factors. TI16 physical size and shape of a 
slide IS a ke\ Imutation. The common 2 by 2 slide is two \; v Vs square butithis includes the cardboard or 
plastic mount. Tlie size of the image is 24nim by 36mm. Tins means that tlie image projected has a 2- by 
^•mch aspect ratio, i.e.. for every 2 mciies in one direction tliene are ^ inches in the otli^ir. In TV, movies, or 
fihnsirip (he aspect ratio is 3 by 4. which reall> is not markedly different. However, all TV, movies, and 
tihnstrip are honzontJ:i.e . longer than they are high. For snnphcity here, we will assume that the shde 
will he protected as a horizontal There are many practical reasons for using only horizontal images. Some 
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iiiM'ics aie a liiilo .iwUaitl lo niako as hori/.ontals, but this format should be used whe* at all possible. One 
«t (hi- paradoxes ul our culture is that TV and. movies both present only hori-tontdl images, yet books 
t'teseiTt verticals as a rule. I he trnn^ition is sometimesliilTicult. 1 

riie, major task is to make the information readable. All too often there is a tendency to put too 
much informatit)n on a slide. Tliere are also many times when the information is not arrariged iii a 
tunctional way. f-oi example, a slide with only one long line of type on it may have letters too small to read 
even th«>ugh it has only a few words on it. The same is true of a long vertical list of words of numbers. The 
inlormation {^\bc presented on the slide should be arranged so that it Hts the 2- by 3-inch "box" that is 
being used Like any other package, the material has to be folded until it tits the box. If it doesn't lit, 
something has to be discarded or put in another box, 

Oive rather simple way to accomplish this is to diaw a box 2'inehes high and 3 inches long on typing 
paper. The niaiorial has to tit within this box. As a rule, this would mean that about 6 lines of type could 
he used wiih each line having .some 26 letters. This allows .for borders and some double spacing If the 
intorniation cannot be put in this b6x, it should be broken down into more than one sUde. These boxes 
hoiu about as much as the audience can read. Do not forget that the briefer is closer to the screen than the 
JuaienLC It might be large enough for the briefer to read, but the back row of the audience is further away 
In umels where there i.s only one person teading the screen, that is still about as much as can be read at a 
line It more inlormation is displayed on the screen, the viewer will be so busy reading that there will not 
be time to listen, (generally the visual summari/.es or emphasizes the narrative. Care must be exercised to 
nuke certain that the visuals do not com|5ete-for attention with the audio. 

I here are many mechanical ways of drawing *ese 2- by 3-inch bt),xes. One way is to literallv draw the 
boxes on t\ping paper. However, it is difficult for the photographer to include all of the typing without 
also including the btix.so this procedure is usually used for only the first one or two slides. If an ortho film 
such as kodahth is to be used in the photography, the lines can be drawn or printed in a light blue Ortho 
turn does not record certain shades of blue, so the blue lines are automatically eliminated when the pages ' 
are pliotographed. Another variation is to draw a rectangle on a piece of paper and place typing paper on 
top ol It and put both in the typewriter. If the lines are dark, the outline can be seen through the typing 
paper. A ■ by 3;inch hole can be cut in a sheet ol paper and used as a cheek alter typing. Also, a 2 by 3 
box can be drawn on transparent film or one could be made using vugraph material. Initially, though more 
deterniiiiation than mechanics is needed to keep wnthin the limits. After getting used to the linu'ts. it is easy 
and the legibility ot the visuals is»rewarding. ' 

This description of using a 2- by 3-inch box assumes that a 1.2 point or elite type is being used. If the 
t\pe IS larger or smaller than this, appropriate adjustments in the size of the copy must be made. If the 
tvpewriter has proportional spacing there will be .m.re than the 26 letters on a line, but the overall length 
..I the hne should be such that it fits within the 2- by 3.inch box with adequate margins. NaturaUy if 
hcadliner or presstvpe lettering is used, the copy would be considerably larger than 2 by 3 inches. 

However, the general considerations of format and number of lines, etc., remain the same. It is the 
legibilitv ol the linal projected image that we are concerned with. The 2- by 3-inch box is just a mechanical 
contrivance l<* aid in producing readable images. If a gwd 12 point or elite type is used, hmiting the 
message tt) the ttirmat t-l a 2 by 3 box on the tvping paper can produce an acceptable legible slide 
Attempting io put more content th;ln that on a slide results in print that is too small to be read 
comtort;ib[\ , 



III. PRi:i>ARATION OF COPY 

There are many ways of preparing copy for slides. As suggested in Section II, one very effieient 
method IS to type the copy. Wlien this is done, considerable care must be taken in selecting a typewriter 
I igures I tlirough 7 present samples from different styles of type and different models of typewriters' 
( I licsc samples are enlarged so that the lettering is approximately the same si/e as it would be on the screen 
m .1 carrel.) It will be noted that the legibility differs markedly. from sample to sample. Since the.se images 
were photog.aphed and prmte^ as a set. they are probably more similar than they would be if they were 
photographed at dil ferent places and at different times. 
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rw», .p.Mhv puirus nient cnipliasis/ Hiist. soriie type is more "forgiving" than others. Those types 
uvinj! cv.-n, h^M duuuois will be legible even if tli^ phott>graphy is sliglnly off. Those types with narrow 
lines \iill probably disini.-jratc noticeably if the -exposure or focus is off even sliglitly. Second, it is a 
mistake to assume that large t>pe provides better pJiotographic copy than small type, ft is7he evenness of 
the letters that is important, not the original si/e. The size of the letters on the sc'reen is determined more 
b> the pnsiuon of ihe camera "than it is by the size of the letters being photographed. Bringing the camera 
dose t.» the cop\ nukes the letteis on the screen large. If the original type is good and clean, the type can 
be enlarged man> tunes and still be ver> readable. Large type is seldom clean, solid, and well spaced. This is 
caused b> the mechanics of tvping A letter is created by striking a key against the paper that is supported 
b> the platen. Since the platen is a cvlindor. if the key is very large, the top and bottom edges do not strike 
the paper as lirmlv as the center portion. Big bold type is very legible and makes good vugraphs but 
onlarging u photographically emphasizes ihe unevenness. Figure 6 presents one sample of this type. Ev^ 
though not enlarged as many tunes as the other samples, it still suffers by comparison. ^ 

One unportant characteristic of narrative slides is the form of the individual letters. On all of the 
1 igures 1 through 6, the edges ol the letters tend to be rather rough and uneven. On Figure 7 the individual 
letters are more regular. The copv for this figure was made on a Headliner. It does produce much better 
copv, How^ever. a trade off must be made between this additional quality and the cost involved 
( onventiniul tv pnig is cheaper and faster. Since it is fast and easy, changes in the copy can be made even if 
H results in ictvping the enUre slide. As a result« the content can be kept current and precise It is not a 
nuiier oi uvmg to use somethmg iJiat is cheap and looks cheap. It is a matter of using a technique that is 
appiopnaie to prt.Juce visuals that facilitate learning. If the increased sharpness of the lettering increases 
^thc co^t without producing a Ci)mmensurate increase in learning, it probably should not be required. 

h^ure H presents the same message t>ped in two styles. Normally, the message is more readable if 
the lower case leners are included While using all capital letters is common , on briefing slides, the style is 
not recommended foi instructional slides. * , . 

On vha»ts and t:raphs and on capiii)ned p^iotos, larger type is usually required since the original art is 
lariv Most ot this can be done wish such techniques as Headhners, LeRoy lettering sets, or Compositors, 
lor the ies:. experienced, there are several varieties of press tvpes that produce quality lettering. Such 
devices, as the Re> nolds Leteron. aie very convenient and require little graphic training. 

One point that needs to be re-empliasi/ed is that tvpewriting can be used to generate cood legible 
slides However, it is essential that care be used in selecting the typewriter initially, tfrat this typewriter be 
used cottsistentK. and that it be kept in g4)od repair. 

IV. ORTMO VND HIGH CONTR.VST COPY NEGATIVES 
t' 

VVher) tfie tv pcd or diaw^i message has been confirmed for accuracy by the requestor, the next step is 
to photograph the copy. The simplest form of photographv for local production is to use a black-and-white 
filnvand make a negative. These negatives can then be mounted as slides or-uscd in producing diazo or dual 
expnsuro slides. Tlje veneration o( dia/o and dual exposure shdes will.be covered in the next two sections. 

Tlicre arc many types of black and winto llhn but the two most common for this type of work are ( I ) 
tl>e giaphic orthochromalic films, and (2) microfilm or high contrast copy films. These differ from the 
more common panatomic or Hus-X films in that they arc designed primarily to produce blacks and whites 
rather than the grav tones m between; i.e., they are for line dray^ings rather than continuous tones. While 
panalomic tilm is desmned to record alt of the subtle grays in portraits or scenic shots, the graphic and 
recording trims are developed to separate the blacks from the whites. Wlien typed copy is propcriy recorded 
on ortho tilm. the lettering" is virtuall> clear while the background is aliriQst an opaque black. The grav 
tones IV beivveen. v.hich can mchide erasures and smudges, are climi^jatcd in the photographic process Fjr 
graphic vv(Hk thb is vcrv desirable. Since the graphic film is usuallyWtho film, it is not sensitive to blue 
li^^hi \s a jONuh. certain shades of blue can be used to print forms.Wde lines, or to make corrections 
'When plioto.^rjph.HL the bine is not recorded, leaving only the typed c(\py without the form or guide lines. 

r .v<» particular ivpes (»f film will be covered here. The first type of film will be represented by High 
( onirast(op>J rif f ). ?he second b> Kodalith Ortho type 3. High Contrast Copy is microfilm sold In 36 
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Figure 8. Same message Vith and without lower case letters. 
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exposi^re uuga/iiK'^ Maga/ine is (he term used by Eastman for 35mm fiJm that is in ai metal coiitainer 
usUiilly calkil a mil, Lartridgc, or cassette. Technically each term has a slightly differenji meaning. More 
specifically, 36 exposures ot Higli Contrast Copy film is HC 135 -36. The letters designate! the type of film 
(Higli Contrast), the 135 is the si/.e (35mm) and. 36 is the number of exposures assuminglstandard double 
frame 24 b> 36mm frames. - ' ' i 

- ' ! * 

The oriho. films do not come in 36 exposure lengths. A typical size is a lOOjfoot roll. More 
specifically, rolls of 35mm x 1 00-fect of Kodalith Ortho film 6556, Type 3, Sp. 653, perforated both edges 
on a No. 10 Spool. It is on GSA, At the time of this writing it was on GS-00S-31672,C^t. No 168 6419, 
Price $6.32 per 100-foot roll. It is probably listed in graphic art catalogues. Since it is avail;jible only in bulk 
rolls, if it is to be used jn a conventional 35mm camera Jbody, a dayliglit loader and some <3mpty magazines 
must also be obtained. 

Loading magazines is relatively easy and can be done in regular room liglit. However^ it helps to keep 
the loaded maga/ines in light tight cans to avoid possible light leaks (i.e., empty cans ^hat come with regular 
35mm iHin). Self-loading cans are fairly light tight, but if they sit in the liglit for several ^ays before they 
are used there may be some leakage. 

Ortho slides are particularly effective projecting oil a front projection screen in a semi-lit room. They 
can be Ubcd under conditions not unlike a vugraph since the. contrast is so great. They can also be colored 
. with watercolors or felt tip markers: to project colored images. Since the black background is so dejise, there 
is no need to worry about keeping the color within the letters. Letting it run outside of them will not show 
on the screen. If all lines axe to be the same color, the whole frame can be dipped into coloring or coloring 
washed over it. Since the film is on an acetate base, it dries very rJipidly and has a very tough surface. It is 
one of the toughest films on the market. 

This tllm really has too much contrast for use without Cojic^ring it in some way, except in a situation 
where the room is not darkened. If an attempt is made to use it like a normal colored slide, it v^ll scintillate 
noticeably. The letters are so bright in comparison- with the background, they appear to swim and are.too 
bright to" look at. 

Higli Copy Contrast film is simrlar to ortho but not as extreme. When projected these are black and 
white but since about V/' of the light gets through the background, the scroen is a dark gray rather than a 
jet bl^ck. Used to supplement colored slides, they are probably better^th;m the-ortho ones. Coloring is 
^unie\viiaLaK»re difficult, since unev^nesi will show on the screen. They c„an ajsab.e usejd in. making dLazci. 
and dual exposure slides but we do not find them as effective as ortho images. Since the background of the 
ortho is so completely opaque, lettering can be burnt in without bacli^grourid build up. Overexposure by a 
factor of 1,000'can occur and still only have the unwanted build up that I ICC gives in one exposure. HCC is 
probably 10 to 1 better than Plus X in this respect. 

Probably the biggest advantage of ortho or I ICC is that it can usee 
-and can be firocessed rapidly. Vv'e have routinely processed it in washroom 
screen one hour after they were shot. Again, their biggest use is as a nega\ive for making diazo or dual 
exposure slides. ^ , , 1 . 



with jut darkroom equipment 
^nks and had the slides on the 



Processing Notes - 

Ortho Jlllm is exposed assuming an ASA of 6, but an exposure test with bracketing is recommended to 
determine the'^proper exposure foe your equipment.AVith the small 2- by 3-inch field being photographed, 
bellows factor comes into play and shadows and reflection^ can be problems. However^ the film processes in 
5 minutes so running a test roll is not that'nuich trouble. Also needed are Kodalith developers which come 
in two parts. These are mixed together just before processing. Standard hypo is used. 

One of the advantages of this type of film is .that the development is not nearly as critical as with 
color films. The temperature can vary so-much that using room temperature is adequate. Also, the time can 
vary several seconds without making too much differejice. The end result is remarkable. If a densitometer is 
usctl, the base fog of the clear areas should be'0.05 or below with the blacks 5.00 or above. The black is just 
about (^paque In fact, when they are projected it is not noticeable on the screen where the cardboard 
mount ends and the film starts. 5.00 woi^ld mean that it transmits one one-thousandth of one percent of 
the light that strikes it. - \ 
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Ihdt t <»fin jN{ ( hiiu !ns an ASA ot 64 When it is developed in D-19 or similar contrast developer. 
H will ha^c a U ui ut 0 20 and a ma\i!»ium black ot about 2.00. When projected, it is light gray on 
a dark gia\ latliei ilua white <>n bhivk As with ortlH> tllm. the development of the tllm can vary 
cnusuicfablv both m temperature and tune Ciude processing m a rest room can be used when the precision 
o! a darkf.H>!n is not available. / . * 



V. DIA/OSLimS 

As sui»iiested m the preccdnig section, one ol the most common uses of ortlio or high contrast copy 
neiMtives ks lor the pnuluctuin ot dia/o slides. While this pioeess has been used for many years, as a 
tethique tor making' 35mm sUdes it is still rather uncommon. For use in carrel instruction particularly, it is 
a ver\ eiYcctive and economkal methud. One of the advantages of these slides is that they arc attractive but 
not :-\ukK At tmics a visual has to gain attention in somewhat the same .vay tl at ail ad or poster does 
I!j-;se tend ta be rather gaudv with an abundance of strong briglit colors However, within sequences where 
stop-b> .^tcp instructions are being given, these attention getting splasii s of color become distracting rathei 
tiun bcnetkial. Since the gaudy slides tend to be expensive in terms of time and money, there are many 
benctlts t<» be vMined f*^r reducing their use. 

On.* rather accept.ible production st\le that has proven to be both eftcctive and economical is to 
reserve \\u ,.<)|t)rfnj graphic slides tor use as titles and where heavy emphasis is required. Between these, the 
instructional content is conve>ed with t\ped dia/o slides, dual exposure slides. or captioned photos. Since 
the du/^> shdes aic piobablv the simplest to make, they will be discussed first, ' 

Maknig dia/o slides requires a good clean negative such as high contrast copy or ortho film. Since 
ortho film hjs more *.ontuist it tends to be somewhat easier to use. For brevity, wc^will assume that 
Kudaluh l>pe 3 is being Used, This will let us give specific instructions rather than general ones. In 
acttiahtv however, tliere are equivalent tilms that are equally suitable. 



A> sfiown m step A. the first step is losak^ the 
'develo|Kd negative and cut it into strips. Fach 
strip contains 6'ima;.vs and is about ^ inches 
loni? 




In step B. these ^>-inch strips are ta|XHl to the 
l\{X* ot translucent paper Used tor making by 
10 -inch dia/o transparencies t'oi vuL*r.iphs. Tape 
wit!) emulsion side up. i.e,. away from the 
paper In the example, we have only 15 images. 



sr^/ps SAiuLsjo^ UP 
o/^ r/e/f^si u ce/vr * 
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Step C» the dia^o foil is made from these strips. 
With the extreme contrast that ortho film has, 
the letters m the dia/o can be held clear while 
the background is made a saturated cplor. 




I in step D. the imlividual images are cut out 
I with scissors. A good paper cutter can also be 

u^ed. In either case, it is strictly a manual 

{)rocess. 




D,\ Ci/r/)//izo coio/Q 

S/2£. 



In step E, these images are/mounted in standard 
2 by 2 slide mounts. /There is one minor 
difference. The 35mm Slides usually mounted 
in this way have a sligjit curl to them. This curl 
provides enough fric^t'ion to hold tire film in 
place while they are bein^ inserted into the 




mounter. This diap film is so flat that it does 
not stay in place. /A small piece of tape can hold ^ 
it iu place lon^ enough to get it into the 
mounter. The^' gunmied labels, used on file 
folders, wor^e welMf ^nit into very small strips. 

Productiort Details 

While any dia/o foil' could be used, we^find that there are one or two that seem to consistently 
produce more acceptable results than the othfrs. The most consistent one is blue image with a clear base. 
This produces a dark blue backgrouixl with clear letters. The "'negative" type of slide with clear letters on a 
dark background is generally more suitable for use in a carrel than those with dark letters on a clear 
background. The foil called KMax produces a slide that appears dark brown to' the unaided eye but 
projects as an attracli>£e dark red. Unfortunately, we find that our results with it are often inconsistent. 
Other- coldrs such as yellow and green ar<: possible but do not have enough contrast. They are very light and 
difficult t6 r^ad. The blue produces densities of 1.60 and above with base fog of 0.06, Any maximum 
density bejow 1 .40 will probably be toolight for consistent use. 

We normally braket the exposure on the last image and also include a test chart that has a white area, 
a black ar^a. and a resolution chart, Tliese provide a constant check. Often such a simple thing as a lamp* 
getting oljl, a change in typing paper, or a new brand of typewriter ribbon can make a change. The 
bracketing and test chart help to detect these variations and adjust them before they cause trouble. 
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Ihc fiiiH allualh used in tiie sanipio described had a niaxinnmi densitv of 5.52. base fog of 0.03. and 
tiic IS L»MV V nd it'Milted im a densil) of 0 ^5. This last reading is used to verify exposure and shifts 
maikedh sintc iiu> Itlrn haso\^.ccdini;l> litgh gamma charat;teristics. This filnj is:rather slow, having an ASA 
*>f (> n\ our bituatjun This requires a m\ second exposure at fS.d on our copy camera. Reducing this 
exposure from 6 seconds to 4 seconds decreases the desity of the 18'^ gray friSmO.55 to 0.08. Extending 
the exposure troni 6 sv^XMids to 8 incre;ises it from 0.55 to 2.61. It will be noted that these arc less than 
J 2f su>[> vluin^vs llt>\\o\er the whites and blacLs are stable through a vefV extended range. The \cr>' 
precise oxpusuie control coupled with good latitude makes it possible to produce consisitent negatives. 

One production technique that might be used when shooting less than a full roll is to leave every 7tli 
inia^je unexposed fliis makes cutting them into strips much easier. On all rolls, a httle technique that saves 
a lot ot time in cutting is to draw a narrow line down the edge of the 35iiini negative. When this line is 
duphcJted on the dia/o it serves as a cuttmg guide for mouuting. Without such a guide it is dilTicult to cut 
the dia/o foil into the, proper si/ed pieces for mounting. The divisions between the images are obvious, the 
top .uui bottom eddies are not. 



VI. DrAL I XI»OSURE SLIDES 

Wlulc thcie.are manv methods of generating dual exposure slides, they all have one feature in 
common lo.. nu>re than one exposure is made on each frame of film. Tliis requires a camera in which 
eitlKM the exposure can be made without advancing the film or in which the film can be rewound accurately 
.uid then rc-oxposed When rewound and re-exposed, one image must be directly on top of the other. WliUe 
this does not ha\c to be as accurate as the pin registration required for animation, it does require 
rciiistiation within l/Mth ol an inch. This requires a fairly good copy camera. 

Norniall\ the message (words, formula, line drawing, etc.) is first photographed on ortho film as 
dcscubed in Section IV. 1 Ins is then copied on cqjor reversal film such as Ektachromc. If processed at this 
staiic. the icsult would be a white message on a black backgroutid. Tlie black background would not be as 
den^e .is that on the ortho negative; but it would be as dense as possible on ' color filai. This black 
background is colored by making a second exposure on the same frame. Since the letters are already 
exposed coinplctel\, tiie second exposure has no effect on them. \Vhen developed, the result is a white 
message on a colored background. Normal color processing js used. 

One, \ei\ simple example would be to copy the ortho negative using a Repronar. If the Repronar with 
the built-in camera bod> is used, the filn^can be multiple exposed without advancing it. If a second slide is 
ct>pied before the tllni is advanced, the result will be a duplicate of the second slide with the message from 
the ortho shde w ritten across it in while. 

l or example, if the ortho slide has "Tl II- ItND" and the second slide is a photo of a blue velvet cloth. 
. ' the final slide will look like the words "THH END" were lettered on the velvet cloth. If the slide of the 
'cloth were deliberately underexposed, the result would be white lettering on a dark, yet'ricli. blue 
background, somewhat the saiiie effect as when white letters are placed;jlirtatly on dark cloth, but much 
fasten it several slides are requined. 

There are at least four main types of dual slides, 
lach technique p* nluces slides that are distinctive. 
* riieJirs't IS to Mse plain colors io: the background, 
lliese could be dark gels or slides made of colored 
paper. It would be rclativel> easy to build up a file of 
backgrounds b\ making- slides of textured paper or 
fabrics of distinctive color or weave, 




ERIC 



19 



22 



A scttiiui IV |K' <)l hackgrii<UKl would be a design 
or logo pld».od on a dark colored background and 
tiien repeated behind a tull scries ot* slides. A 
distinctive border nnght be placed down tiie jolt liand 
s»de and/or bniioin with a small design in the corner. 
Ihe iiiessjige should be placed carefully to match the 
desigh With a little care, a ver\ polished senes of 
slides can be produced m this niaiinei. 




A thud teclinK|ue IsJt/'use line drawings that 
represent the theme o| the'slidc. For example, a line 
drawing of a simulator was drawn on blue paper. This " 
was then uded behind the full stries of slides detailing 
the simulation project. The first slide was exposed 
noruKilly and used to portray the shnulator. hijlie 
^followmp slides the background was underexposed io 
keep u (roni mrerferring with the message, yefcit 
retained the theme, f . 




A ver\ similar technu|ue to ihis'w-ould be to^use a pictorial slide that is typical of the project and use 
< it as a background Considerable care must be exercised in selecting the slide to make certain that it does 
not intrude into the message. (Jenerally you want a father plain photograph with no distinctive features -^hd" 
no white areas. When used as a background!, it should be underexposed about two stops. This 
underexposure can be either on the original or created during the copying. 

On- all of the t>p»;s. it is essential that the background be used ULcnhan<:e the message. Great care 
must be taken to keep the background and the -message from conflicting. For. example, a light stripe 
through the center of the backgroun^l will make the message very difficult to read. The concept of 
signal-to-noise ratio should be used in selecting any background. Moke certain that the background adds to 
the infonnation conveyed or io the ease of prescjitation. If it interferes with or detracts from the message it 
is doing harm rather tlian good. Normally, the\ nui.st be simple and dark. 

' ' * , ^ > 

One major advantage of dual slides is that tht; backgrounds can be coordinated throughout the full 

series of slides. When working with leltering on colored backgrounds it is often unexpectedly difficult to 
find the desired color of paper in'^the quantity required. • 

When dual exposure slides are to be made witl^ a duplicating camera such as the Repronar, it is 
necessary to convert all o'f the messages and backgrounds into slides so lhat they can be duplicated. On 
copy cameras such as the Forox or SicKles, the film can be rewound and exposed again. This allows for 
making all the exposures of the full series of messages first and then adding the backgrounds. They also 
enable the operator to work with larger negatives when desired and to use original art for backgrounds 
, raiher than ret|Uirmg slides. Tliis larger, size Tacilitates very accurate placenient of the images. The message 
should still be ct^iverted to an ortho negative: i.e., only the background can be photographed with reflected 

While these are normally referred to as dual exposure slides, there is no reason to restrict them to two 
exposures. At times it is more ccfnvenient to number a presentation by photographing the number sequence 
as a third series of exposures. At other times the background niiglit be created by building up more than 
one image. * 

While these techniques are generally used in narrative slides, they are particularly effective with line 
drawings. \ simple line drawing caabe made very impressive by converting it to white lines on a colored 
background. A point to keep in mind is that white lines on color are much easier on the eyes than fine black 
lines on a glaring white background. 
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Ihc sIkIcn disutsv.ni to \\\\\ puiiti }iu\c been nCt;aM\o slides kC. the lettering or typing isprcsenteJ ww 
tlic N<.iccn as white letters on a ci.uk backiriDunJ rather than black letters on a white backgcomul. Irt ]his 
NCvtKHi ue will he discussing! shdes niado b\ photographing typed cop\ with color reversal nini giving black 
A utis itn a \vA\\ b,KkLT»>tnid Wlulc this is pjnh.tbK the Minplcst ol all techniques discussed, it is also the 
i*nc liiat Is must utten o\eilooked. oi il ased. used poorly, 

h the on:Jinar't\ piiu' as dcscnboti in Section III is phtUogiaphed as it is» the black lettering will be 
\cf\ lei'ibk- btit the slide will probald> not be very appealing The white background is so bright in 
voimuuson to »niv t Msual that it huits the eves. I he over;iJI slide tends to lack interest. 



Oic \ci\ onecti\e teclinique that adds a 
v<»nsulcuibK' ainount ol impact with ver\ little 
addiiioiul vtK>ri or mone\ is to sinipK cut the typing 
out and la\ it on a colored background while 
p'iotoiMuphm:» it Mnuu \ariations wiuild be to cut 
uui iIjc loitcuni" and paNto it y^\\ colored paper. tlieTi 
cut ilus out atul la\ it on a NCcontL coordinated color. 
\K\S WW \t>u have the letlei;* tin white background 
^vilh a nan'>w liainc ot i>no color accentuated by the 
scxtMid color I he cutting should bo dime with a 
paper cutl>.n to obtain the stiaight cdi»es. DcliKerateK 
avoiding square corners, resulting in areas that are mu 
rectangular, ^an olten be used to add interest. They 
aie also vMsior loi an unskilled person to make. Using 
this iecltnupio, titles or data fr^mi publications can be 
cut out and UNcd (^iR must be taken ti» a\oid 
uKludini! toi^ nnich text in sucli cases 



•"•'.•V^ W-V^ lAWM/ lAAAM y^V' 



\n alternative to this is to kiy the typed copy under the copy camera and then surround fhc-mcssagc 
Willi sheets ol colored paper or cloth. Sncc they are merely laid on the typed page, the sanib' paper or cloth 
tan be usoil repeatedly. The fabric department of many department stores often sell small piec^of felt in 
many colors The pieces are about the same si/e as a sheet of typing paper. These have enough thickness 
and texture to photograph welL They can add a great deal to a slide. 



It IS also rather easy to cut out a mask from 
colored paper and lii\ it on the typed paper 
Nurroundinii^ the message. Again, if two colors arc 
combined, a rather interesting effect can be obtained. 
Since the cut-out I'ramo isjeuscd, it is possible to put 
a small logo \\\ the corner to identit> the presentation' 
(H organr/ation. 
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It IS also possible to put gels over the paper or filters over the caniera lens to add color to the white 
paper. While it" is possible to type on colored paper» we find that it seldom turns out as well as was 
expected. However, an exceptionally good technique that we recently saw on some conimerical courseware 

was typed with a white ribbon on clay coated colored paper. The resulu were niosl impressive, 

^, 

The copy for this type of slide should be prepared using the guides proposed in Sections II and III. If 
excessive m-jierial is photographed the slide will not be legible. Technically, a 35nim slide is n)erely a form 
of microfilm and fall pages of material can be copied on it, A good quality projection lens will put all of 
this on the screen. However, the viewer cannot read ir. In borderiine cases where the niessage is minimally 
legible, he can read it but cannot attend to the si)caker. In such cases, he can either read or listen but 
cannot do both at the same time. If the slide cannot be read easily with the unaided eye. the audience will 
have trouble reading it when it is projected. 

In photographing positive slides, it is generally wise to underexpose them one or two stops from the 
incident light reading. The pure white background behind the typing tends to overpower the rest of the ' 
-slide. ViiW exposure Will often reduce the legibility of some of the type. Some experimentation is required 
to get the final exposure, but in general, errors should be made on the side of underexposure rather than 
overexppsure. However, do not tbrget to compensate for bellows extension. 

One very effective technique especially suitable to these positive slides is the use of colored bullets to 
denote specific parts of the slide. For example, when discussing a program that has five steps, a red marker 
pointing to the particular step being discussed will aid the audience in following the presentation. The 
cameraman can move the red marker down one step at a time so that the final set of slides has a slide 
emphasizing each of the successive steps. This results in nK)re slides but one of the advantages of slides is 
that the image can be advanced so easily that many can be used. In comparison to such teclmiques as 
vugraphs. slides are so small and easy to change that several can be used to cover the information originally 
on a single H by 10 vugraph. If several slides aid in directing the attention of the audience to the precise 
point being discussed, then they arc worthwhUe, 



VIII. CAPTIONED PHOTOS 

A survey of learning ceniers conducted by Sullivan' et al.. for the USAF indicated o that while 
courMjware production was a major problem with most centers, few had developed specific teclmiques for 
such tasks as thji initial preparation of visuals and the later updating or revisions of the visuals. In general, 
the adoption of a learning center creates a demand for visuals that greatly exceeds the normal production 
levels. 

One style of preparation that holds promise is to place captions on photos, Ratherahan drawing an 
image, labeling the parts, and writing a title under it. substitute a photograph for the drawing but still label 
the parts and place a title on it. The slide is "then made by copying the "card art"; i.e., card wfth the photo," 
labels, and titles glue.d to it, . ' 

» 

This method requires that all images be prepared on uniform 8 by lOsize'^ard stock. It relies heavily 
on photography and n>akes a concerted effort to use 35mm single lens reflex cameras to generate as^^iiany 
of the images as possible. For l-xample, in a step-by-step procedure, each step is photographed using a 
35mm camera with interchangeable lenses. These negatives are enlarged to color or black ind white prinU, 
These prints are permanently bonded to a fairly heavy colored card stock. By adding a few words in a 
caption aod an arrow or circle to highlight essential actions or parts, images may b<5 created that combine 
the economy of the photograph with the clanty of the graphic, Usually,^bout 60% of the images in an 
instructional sequence can be prepared in this way. . 

'SuJKvan, Dennis J., Smith, Edgar A,, and FUinger, Ronald H, A survey of the present state of the ar^ in kaminz 
center operations. Al-HRL.TR.74.1 1, AD.776 776. Lowry AFB, Colo.: Technical Training Division, Air Force Human 
Reuiiirccs taboratory. February 1974, 
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^^jJtt ti' v.ij'tioiioU f lit^os IkukI' It IN \ei\ ea.N\ to mo tlicMU ^is a dctaiLnJ^^tory board during 
u\iHi{ siud K'Vhh»ji Hun mu>i bo handlov! \\ith cau\ touclUjjlg onl\ thc^outside edge where a one inch 
I'otaci bas ?>con IcU t4u \h\s puipose Ihe niuivs that must be* revised can'be chaniied indtvidually* Images 
he i!isciu\! oi deleted ai Minor ehanues wiihin the captioning can be done, While it is usually 
vies!!ai>le u* have \\k imai^os luunbeied, t!ie numbers can be mseited b\ laying numbered tabs on the art 
vl ..I I ' il'w Uiial piiu!t)LMaf^lu Suwl; fatmbei m oiU^'i idcntilkation >hould be distinctive and m tne same 
Uk iiumi o?t all ttames vvitlun a to a\v»id conliMon with subject matter material. It is suggested that 
!lu' VvMv bon«Mn1iail nuf* i>e iised loi prtuUKhoii notes. I his is outside the area photographed. Any uniisual 
{TiNtTuJiojiN ilie plioio'Mphei needs ^.au be placed onothe right. A tode number idenutX ing the course. 
h\i\k. Mh\ tiame should be on the lelt. ^ 

I'ftese pjovcduies tna\ be clariltcd in referring tif I igures 10, I L and 12. The> represent typical- 
va;*no K\! phoioN lualled on s. bv lO-mch card stt^ck. It should be noted that it is the card stock on which 
\\w ^'lioio 1^ t!ioiirnod rfMi IN a standaid M/e. The photo itself ma\ be 8 b\ 10 inclies or smaller with 4- by 
\\k]\ aiul ^- lu " iiuh si/es bcinv' t'onu^u)n. Wrih tlie smallei si/e photos, the captions aie geneially placed 
,Hiia^eni u» Me pK»io lalltei t'un on Ihe captions aie very elYective in developing step-hy-stcp 
pttveduies llrjidicliuui o\ callinvr attentitjn to details can leadily be done b> adding words, arrows, or 
^n.Ies !o \]w pun! lilack and white photos on colored card stock and with colored arrows or circles arc 
pailKulatK ^n.\it\c suKc coh)i is icserved lor directing attention to the essentials. If a 4« by 5-incb 
f»olaHnd '>avk a Mcw \amera is available, these polaroid prints can often be used, csixxMally during 
{ev^sl<Hl^ ' ^ 

In ifk hiKil plioio -raphv . the first image is placed undor t^ie copy camera and carefully positioned in 
a iioldei ^h^^^ca phottvjMphed is i bv S niches to,^oH'^5ttond to the 2« b\ 3-inch aspect ratio of a slide 
( 2\ h\ }(num) \dditional bleed aiea is alit)wed at the t^p"4Ui^4H)ltom so ihat ah orea t by 8 inches cah be 
l^hoiuyrapfkHl h>r tihtistnp. video, oi movies l ilmstrip lias a 3 by 4 aspect iatio '(l8 b\ 24nun). Tliis st.UI 
aiUnvs art addifuMial on all sides to provide !or liandhiiu, bleed for video, and mariitn notes, 

c ' t ' 

\Hct fhe camera setup is coni|>lete and the bolder affixed to the table, all, subsequent linages are 
nuulo Avttiu'ut le^pnrin:-? lurther camera udiustmcnt. In this way, productions can be re-sliot in^minimum 
tinu' leawn^ the .ulditunul bleed area at the top and bottom of the area photographed for a sfiSc allows 
iho shdc ail to he Used hu movies, fV, or more often to generate a lllmstrip. If only a few copies are 
Ttcc.ied nmluplc copies of the tihnstrip can be generated, if many copies arc required it wmridTbc more 
e^on MUKal tt» 'uake a mast*M and have duplicates made on a loop printer, 

n*e essential teature of the captioned photo technique is that all images be*uniformly placed on 
standarvl si/e inais There mav be souk* variation between lessons or packages, but within each uniforiiiity is 
essential Ihe aclnal si/e is lathcr arbitrary . JThe «S- by IOmUcIi was selected since it is large enough so that 
tmch :u.iphic work can be done on it yet it is small enough so that 35mm photographic negatives Can be 
1! red 4^.ither tlian requiring a larger si/e. If the art board is purchased in standard^30- by 40-ineh sheets, it 
in.i\ he desired to cut these mto 7'- by 10-inch pieces to save waste. But again, within a lesson, all images 
are unifoua 

. Ihe captioned p!iotv> technique has many additional advantages that become apparent as the progiam 
«'rnus Ihe fust is that It encourages the use of photographic techniques in coordination with graphic 
production Ihe camera (especially the 35mm SLR with built-in exposure meter and interchangeable 
lenses) and the enhuiier are ama/inglv creative tools when systematically employed. If the enlarger and 
cimora are .u\e|)ted .is graphic tools, and photography aud graphics combined rather than being separated 
1>\ 'outm»>ded procedures and rogulatit)ns. much tjmc and money ciMi be saved, 

A second advantage is tliat the final visuals can be duf/.^ated with unexpected ease and quality. 
Duplicate slides can be generated from the onginal card art without the increased contrast resulting from 
slide iluplication f ilmstrips can be updated by the change of individual images and re-photograph<!d in a 
matter of minutes' Ihe dilficultv of updating filmstrip has been seriously overestimated. Successful 
ilnphcation however, does require standari/ed copy. Similarly, the dilTiculty of generating acceptable 
duphciie slide sequences tiom slides has been seriously widemtbnated . in large volume, the men hours 
required to f>iount tile slides and get them properly arranged in trays soon bCcimics overwhelming. The 
tleteriojation m quahtv is great. • ' * 
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Fij^re 9. Basic format of 8- by 10-inch card. 
Cross hatched area is bleed area for films trip. 



Figtire JO. Caption and colored anro4' added to 
4- by 5-inch black and white photo. 




Figure JL Lettering placed on 8- by 10-inch 
photo cropped to 6- by 8-inch or mounted full 
size. 





Figure 12. Lettering or photographicaHy" 
enlaiged typed copy. 
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A tiiiul aiivuHtai-'c |lul niuior rcvibion^ can be itiadc in the total sequence vvi.tliout a major redo. The 
developer can hnA at the !nusiied card art and do some final polishing without introducing major costs or 
deia>s. Being able to survey the total.sequlMice as a stor>' board is very helpful. 

A fourth advantage in having every visual image dcvcloped.in the form of standard size 8- by 10-inch 
card art is that it «eiiables. the development of the program in such a way that it jcan be produced as slides, 
35inm fihmtnp. I6nnn tllnibtrip, or 8mm lirmstrrp with equal case. Tlie same hnages may serve as a final 
story board f()r movies or TV. In essence, the program can be developed first and4he media selected later. 
Also changes from one medium to another at a later date can be made with minimal additional effort. 
Compenbaiion can be made for the slight difference m shape between slides and filmstrip. 

JX. SUMMARY 

The current emphasis on sell-paced individualized instruction within USAF is often accompanied by a 
massive increase in the number of slides required. Whether used in prenarrated slide sequences or other 
forms of mediated instruction, visuals are being required in numbers that far exceed the production 
capabilities of many bases. This effort is an attempt to suggest production procedures and techniques that 
nught facilitate the meeting of these requirements, without excessive expenditure of money and/or 
manpower, \ 

The apprt)ach used was to obtain samples of existing material that was felt to be representative of 
current instructional packages. The first sample was of instructioniil slides.'Thesc were then sorted in many 
ways to attempt to develop a schema for categorizing them. This suggested that one practical method of 
categorizing visuals would be m terms of skills required to produce t|iem rather than in terms of content or 
style. This resulted in a classification into (a) those drawn or lettered by a graphic artist, (b) those created 
by photographers, (c) those copied from existing materia^ and (d) those produced by typists. FoUowing 
this, a targe series of prenarrated slide and fihnstrip presentations wefe reviewed and the image classified. 

, Wlule the surveys indicated that the /reat majority of the instructional slides presently being used are 
produced from illustrations drawn by graphic artists, it was observed that about 60^ of these slides could 
be generated photograpliically if the photographs had titles and arrows added to them. About 15% of the 
images, could be obtained from existing publications and. thus would require little or no production time. 
Approximately l(X' of the images could be typed. The remaining 15^^ would require line drawing^ or other 
forms of illustration that must be produced by graphic artists. 

Two "cost"' samples were studied. The first was a sample of graphic materials selected to represent 
the variety of graphic materials produced on a typical Air Training' Command base. An estimate of 
production tune was obtained from three skilled graphic artists estimating the time it would take to 
produce these visuals. Results were compared to production records and used as an estimate for the time it 
takes to produce ' instructional material. Additionally.. estimates were obtained fron\ ATC, commercial 
firms, and contractors on the cost to produce visuals and averaged over a long production period. While few 
tlrms have accounting procedures that isolate production costs, very consistent results were obtained which 
suggested that the costs probably can be estimated with considerable accuracy. Averaged over a large 
number of images, the typical graphic used in USAF instruction was estimated to require about three hours 
to produce. This is total time, including coordination, cle!in-up, etc. Reasonable cost estimates appear to be 
S23 to S24 if produced in-housc and S30 to S40 if purebred. Tliese figures are not to be construed as 
verified and documented absolutes, but as a guide in estimating total production costs. 

!i \ou have a requirement for five sequences, each of which contain 75 images, then you probably 
should assume that you will rcguirc some 1,000 man-hours to produce the basic artwork. It might well be 
anticipated that a production of this size will take more than a calendar year to complete; and on the 
average, from 20 to of the programs will require content up-dating each year. All told, a production of 
this si/e is a formidable task in most situations. 

In a tftnif xrnig to reduce this irivestment in labor, several alternate production techniques have been 
attempted ^^nc tcchnKjue was to duplicate existing slides. While this was often tried, the results were 
usually disappointingx Two production techniques were particularly encouraging. Both attempted to find 



substitute lueilrtKls ui producing sonic of the graphic images in order to conserve the graphic artist's time 
lor the [)u»duclion ot essential graphics. The first technique was the simple expedient of using a typewriter 
to produce as much o| the lettering as possible. The second was to use captioned photographs tQ replace 
line drawings whenever possible. 

Successive ^sections in the report^describe in some detail how these alternative techniques niiglit be 
used Witfi reference to the use of typed material, considerable attention is paid to the format. Basically, if 
the matenal can be t>ped in a 2- by 3'incli rectangle, good images can be produced. Tfiis limits content to 
approximately 6 lines of.copy with each line containing no more than 26 letters. Care in selecting and 
maintaining the t>pewriter is required. Tliis typed copy can be converted into "slides in many ways. 
Techniques found suitable include the use of graphic film such as Kodalith. This is particularly suitable if 
Ihe slides must be projected in semi-lit rooms. These images can be converted into white letters on -a dark 
Wue background by diazo processing. Double exposure techniques can also be employed. The typed copy 
can also be nioimted on colored construction paper and photographed with regular color film. 

The captioning of photographs and the use of arrows and other methods of calling attention to 
specific portions of the photo, appears tg be one of Ihe most efficient and effective techniques. When used 
to generate a set of S- by lO inch pieces of card-art, many advantages were obtained. Tliesc advantages 
mciuded the ease of duplication without loss of quality, ease of making revisions, capability of converting 
trom one medium to another, and finally, provides a detailed storyboard which in itself is a major 
contribution to effective writing. 

Conciusions 

li is urged that production techniques be developed that utilize all three specialties (typing, graphic, 
and photographic) rather than concentrating on a single type of image. This will result not only in variety in 
the training program, but will also foster economy and increased efficiency. 
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